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Lower urinary tract symptoms (LUTS) are highly
prevalent in men. The overall prevalence of LUTS
is estimated to be 18.7–40% and increases with
age, but it does not differ by sex or race/ethnicity.1,2
In men over 65 years old, the prevalence of one
or more troublesome LUTS that affect daily life is
estimated to be 48%.3 A 5-year longitudinal study
of men over 45 years old has found that LUTS
showed no change in 19%, worsened in 50%, and
improved in 31%.4 The most important risk fac-
tor for the development of LUTS is age, and there
is also a trend for a higher International Prostate
Symptom Score (IPSS) in men with elevated blood
pressure and large waist size.5 A longitudinal study
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of black American men has found that about
25% of those older than 60 years have a measur-
able progression in LUTS severity over time.6
Most previous epidemiologic studies of LUTS
have been performed in Western countries. The
reported prevalence rates of 14–59% in Asian
countries are similar to those in Western coun-
tries.7 Few studies of LUTS prevalence have been
performed in aborigines and other minority pop-
ulations. The prevalence, severity and dissatisfac-
tion with LUTS increases with age and severity is
associated with poorer health in old people.8
The racial disparity found in the prevalence
rate of LUTS may be caused by sociocultural dif-
ferences in reporting symptom morbidity.2 In an
American study, black men had a higher preva-
lence rate of LUTS but were less bothered by these
symptoms compared with white men.2 However,
high income was inversely associated with LUTS
and with obstructive and irritative symptoms in
African-American men.9 The causes of this disparity
might include lower levels of alertness to LUTS
and less impact from LUTS on quality of life (QoL)
in people from lower socioeconomic groups.
In Taiwan, there are nine main aboriginal
tribes that comprise approximately one seventh
of the total population. In general, their health
status, evaluated by life expectancy, mortality
rate and prevalence and incidence of various dis-
eases, is worse than that of the rest of the general
Taiwanese population.10 In the Hualien district
of eastern Taiwan, aborigines and non-aborigines
live together in a proportion of about one to
three. The educational, socioeconomic and liv-
ing environments are quite different between
aborigines and non-aborigines. Aborigines have
a lower education level, lower family income
and live in rural or mountainous areas. Previous
studies have shown that the general health status
of aboriginal adolescents is inferior to that of non-
aborigines.11 The lifestyles of aborigines are also
quite different from that of non-aborigines. The
prevalence rate of betel quid chewing is 46.1% in
aborigines. Betel quid chewing is closely associated
with obesity, alcohol consumption and cigarette
smoking.12
This prospective study was conducted to inves-
tigate the prevalence of LUTS in aborigines and
non-aborigines in eastern Taiwan (Hualien dis-
trict). In addition, the prevalence of LUTS and
their association with education level, family 
income and other characteristics, including phys-
ical exercise, alcohol consumption, betel quid
chewing and cigarette smoking were also investi-
gated. The results of this study may provide use-
ful information about the prevalence of LUTS in
different ethnic populations living in the same
district.
Methods
A survey of LUTS in community dwelling adult
males in Hualien district was conducted in 2006.
Individuals without previous or current urologic
diseases were randomly selected and interviewed
using structured questionnaires for LUTS. The
proportion of aboriginal and non-aboriginal sub-
jects enrolled was based on the proportion of
residents from these groups in the Hualien dis-
trict. Data collected included age, body weight,
body height, education level, family income, betel
quid chewing, alcohol consumption, cigarette
smoking, and physical exercise. The history of
LUTS treatment and intention to seek treatment
were also recorded.
All study subjects were classified according to
their socioeconomic levels and behavioral pat-
terns. Men with an educational level of up to
senior high school were considered to have a low
educational level. Family income of less than
NT$30,000 per month (equivalent to the monthly
income of a hard working college graduate) was
considered as a low income. Men with alcohol
consumption equivalent to more than one can
of beer per day, chewing more than 10 betel
quids per day, cigarette smoking of more than 10
pieces per day were considered as having a habit.
Subjects were considered to have frequent physi-
cal exercise if they performed at least one physi-
cal activity (jogging, running, biking, mountain
climbing) per week.
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The LUTS assessment was based on the ques-
tionnaires of the IPSS and Quality of Life Index
(QoL-I). Seven items on storage and empty symp-
toms were graded from 0 to 5, which represented
non-symptomatic to very frequently encountered
symptoms. QoL-I was graded from 0 to 6, which
represented the subject’s characterization of none
to major concern about their LUTS.13 Only grades
of > 3 for the individual LUTS were considered as
bothersome and clinically relevant. IPSS was mea-
sured and a score > 8 was considered to indicate
moderate LUTS. A QoL-I > 4 was considered to in-
dicate a significantly impaired QoL. Data obtained
from interviewer and self-administered question-
naires were stratified by 20-year age groups.
The prevalence of each bothersome LUTS, 
an IPSS > 8, or QoL-I > 4 was also compared be-
tween male aborigines and non-aborigines. The
correlation of age with LUTS, IPSS and QoL-I
was calculated and compared between aborig-
ines and non-aborigines. Finally, the association
of individual LUTS, IPSS > 8 and QoL-I > 4 with
educational level, family income and other char-
acteristics were compared between the two groups.
The χ2 test and Pearson’s correlation were used
for statistical analysis. A value of p < 0.05 was
considered statistically significant.
Results
A total of 675 male residents were randomly 
selected for interview. After excluding men with
previous prostatectomy, treatment for pre-existing
urologic disease, or prostate cancer, 615 (91%)
participants completed the structured interviewer-
administered questionnaire. There were 196 abo-
rigines (32%) and 419 non-aborigines (68%)
who completed the questionnaires. The mean age
of these subjects was 48 ± 25 years and 53 ±
23 years for the aborigines and non-aborigines,
respectively. Non-aborigines had a higher body
height than aborigines but the body weight was
similar in the two groups. Aborigines had a higher
prevalence of alcohol consumption, betel quid
chewing, cigarette smoking, lower educational
level, lower economic level, and less frequent
physical exercise than non-aborigines (Table 1).
In the overall group, the most prevalent symp-
tom was nocturia (23.4%), followed by frequency
(8.6%), residual urine sensation (8.5%), inter-
mittency (7.6%), slow stream (5.2%), straining
to void (4.2%) and urgency (3.6%). Moderate
LUTS (IPSS > 8) was noted in 10.1% of subjects
in the overall group and an impaired QoL (QoL-I
> 4) in 22.9%.
The prevalence rates of individual bother-
some LUTS, moderate LUTS and impaired QoL
in aborigines and non-aborigines are shown in
the Figure. Significantly higher prevalence rates
of frequency (11.7% vs. 7.2%, p = 0.044) and
nocturia (31.1% vs. 19.8%, p = 0.002) were found
in aborigines than non-aborigines. However, there
was no significant difference in the prevalence 
of moderate LUTS or impaired QoL between
aborigines and non-aborigines.
Table 1. Demographic characteristics of aborigines and non-aborigines*
Aborigines (n = 196) Non-aborigines (n = 419) p
Age (yr) 48 ± 25 53 ± 23 0.163
Body height (cm) 170 ± 15.5 163 ± 13.1 0.004
Body weight (kg) 71 ± 10.5 69.5 ± 8.4 0.154
Betel quid chewing 56 (28.6) 37 (8.8) < 0.001
Alcohol consumption 74 (37.8) 76 (18.1) < 0.001
Cigarette smoking 81 (41.3) 123 (29.4) 0.002
Physical exercise 68 (34.7) 185 (44.2) 0.016
Education (up to senior high school) 161 (82.1) 215 (51.3) < 0.001
Family income (≤ NT$30,000/mo) 138 (70.4) 184 (43.9) < 0.001
*Data presented as mean ± standard deviation or n (%).
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In the overall 615 men, moderate LUTS were
found in five (4.4%), 20 (8.1%), 23 (11.4%) and
14 (26%) of men aged < 30, 30–50, 51–70 and
> 70 years old, respectively. The prevalence of
moderate LUTS increased with age (p < 0.001) in
men overall. The prevalence of moderate LUTS
significantly increased with age in non-aborigines
and had an increasing trend in aborigines. The
prevalence of individual LUTS increased with age
in non-aborigines but not in aborigines, except
for nocturia, which increased with age in both
groups. Although impaired QoL was found in
22.9% of the overall group, there was no associa-
tion between impaired QoL and increasing age
in either the aboriginal or non-aboriginal group
(Table 2).
Table 3 shows the association of alcohol con-
sumption, betel quid chewing, cigarette smoking
and social economic differences with the preva-
lence of LUTS in aborigines and non-aborigines.
Aborigines with the habits of alcohol consump-
tion, betel quid chewing and cigarette smoking
had a significantly higher prevalence of symp-
toms of intermittency, residual urine sensation,
nocturia, moderate LUTS and impaired QoL than
non-aborigines with the same substance use 
patterns.
In the overall group, lower educational level
was significantly associated with a higher preva-
lence of moderate LUTS (p < 0.001), frequency
(p < 0.001), intermittency (p < 0.001), urgency
(p = 0.006), slow stream (p = 0.005), straining to
void (p = 0.001), and nocturia (p < 0.001). Lower
educational level was associated with a signifi-
cantly higher prevalence of frequency, nocturia,
moderate LUTS and impaired QoL in aborigines
than in non-aborigines.
In the overall group, only the prevalence rates
of urgency (p = 0.024) and nocturia (p < 0.001)
were significantly associated with a lower eco-
nomic level. A lower family income was associ-
ated with a higher prevalence of urgency (5.6% vs.
1.4%, p = 0.004) and nocturia (31.4% vs. 14.7%,
p < 0.001) than a higher income was. Aborigines
with a lower family income had a higher preva-
lence of daytime frequency, nocturia and impaired
QoL than non-aborigines with a lower family in-
come, while the prevalence of other LUTS in
these groups was not associated with differences
in income.
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Figure. Prevalence of bothersome lower urinary tract symptoms (LUTS), moderate LUTS (IPSS > 8) and impaired quality
of life (QoL-I > 4) in male aborigines and non-aborigines.
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The prevalence of alcohol consumption, betel
quid chewing and cigarette smoking was signifi-
cantly higher in aborigines than in non-aborigines.
These behaviors were associated with a higher
prevalence rate of individual LUTS, moderate
LUTS and impaired QoL in the overall group.
Aborigines with these substance use patterns also
had higher prevalence rates of nocturia, intermit-
tency, residual urine sensation, as well as moderate
LUTS and impaired QoL than non-aborigines.
Frequent physical exercise was reported by
253 men (41.1%), including 185 non-aborigines
and 58 aborigines. Frequent physical exercise was
inversely associated with impaired QoL (p = 0.01)
in both aborigines and non-aborigines, but had
no association with the prevalence of any indi-
vidual LUTS or the existence of LUTS of moderate
severity.
Among the 62 men with moderate LUTS, 12
(19.4%) had been treated for their LUTS while
50 (80.6%) had not been treated. However, 45
men (72.6%) expressed a desire to receive med-
ical treatment for their bothersome LUTS in the
future.
Discussion
This is believed to be the first study to investigate
the prevalence of LUTS in community dwelling
male aborigines and non-aborigines in eastern
Taiwan. Aborigines had higher prevalence rates
of nocturia and frequency than non-aborigines,
which might be related to their significantly lower
educational level, lower economic level, and as-
sociation with a higher prevalence of alcohol
consumption, betel quid chewing and cigarette
smoking.
Frequency and nocturia are the two most
common reported bothersome LUTS.3 In the
BACH survey of LUTS, nocturia was reported by
28.4% of people, increased with age, had a
Table 2. Age-related lower urinary tract symptoms presentation in aborigines and non-aborigines*
Age (yr)
< 30 30–50 51–70 > 70
p
Frequency A 5 (11.6) 8 (10.5) 10 (14.7) 0 0.597
NA 1 (1.4) 11 (6.5) 8 (6.0) 10 (22.2) < 0.001
Urgency A 2 (4.7) 3 (3.9) 3 (4.4) 0 0.932
NA 0 0 6 (4.5) 8 (17.8) > 0.001
Intermittency A 3 (7.0) 7 (9.2) 7 (10.3) 1 (11.1) 0.942
NA 0 8 (4.7) 11 (8.2) 10 (22.2) < 0.001
Slow stream A 2 (4.7) 2 (2.6) 3 (4.4) 0 0.845
NA 0 4 (2.4) 10 (7.5) 11 (24.4) < 0.001
Straining to void A 2 (4.7) 2 (2.6) 2 (2.9) 2 (22.2) 0.041
NA 0 4 (2.4) 7 (5.2) 7 (15.6) < 0.001
Residual urine sensation A 4 (9.3) 5 (6.6) 11 (16.2) 0 0.187
NA 2 (2.9) 9 (5.3) 11 (8.2) 10 (22.2) 0.001
Nocturia A 6 (14.0) 22 (28.9) 30 (44.1) 3 (33.3) 0.050
NA 4 (5.7) 17 (10.0) 37 (27.6) 25 (55.6) < 0.001
IPSS > 8 A 4 (9.3) 9 (11.8) 10 (14.7) 2 (22.2) 0.688
NA 1 (1.4) 11 (6.5) 13 (9.7) 12 (26.6) < 0.001
QoL-I > 4 A 9 (20.9) 13 (17.1) 16 (23.5) 1 (11.1) 0.706
NA 19 (27.1) 41 (24.1) 30 (22.4) 12 (26.7) 0.870
*Data presented as n (%). A = aborigines; NA = non-aborigines; IPSS = International Prostate Symptom Score; QoL-I = Quality of Life
Index.
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higher prevalence in the minority population,
and was associated with increasing body mass
index, type II diabetes and cardiac disease.14 A re-
cent study showed that increasingly severe LUTS
was associated with a low QoL.15 Another study
has found that the prevalence of LUTS and erec-
tile dysfunction (ED) significantly increased with
age, and the presence of LUTS and QoL impair-
ment due to LUTS was an independent risk factor
for the presence of ED.16
Nocturia was the most prevalent LUTS in this
study. This result is in accordance with previous
LUTS surveys in Europe and Japan.17,18 Yu et al
also reported a high prevalence rate of nocturia
in Taiwanese people, and found that nocturia
had a more significant QoL impact when the pa-
tient had two or more episodes per night. Men
experience a greater impact from nocturia than
women, particularly in the bother/concern do-
main.19,20 Nocturia has multiple attributable fac-
tors and increases with age. In this study, we found
that alcohol consumption, betel quid chewing
and cigarette smoking were all associated with 
a higher prevalence of nocturia. Aborigines in
Taiwan usually have these three substance use
habits together. Men with these habits might have
Table 3. Relationship of lower urinary tract symptoms and demographics between aborigines and non-aborigines*
Alcohol Betel quid Cigarette Education (up to Economic 
consumption chewing smoking senior high school) (≤ NT$30,000/mo)
Frequency A 9 (39.1) 7 (30.4) 10 (43.5) 19 (82.6) 18 (78.3)
NA 4 (13.3) 1 (3.3) 6 (20) 17 (56.7) 14 (46.7)
p 0.033 0.009 0.062 0.042 0.019
Urgency A 3 (37.5) 3 (37.5) 4 (50) 7 (87.5) 6 (75)
NA 2 (14.3) 0 (0) 3 (21.4) 9 (64.3) 12 (85.7)
p 0.309 0.036 0.182 0.255 0.456
Intermittency A 7 (38.9) 5 (27.8) 9 (50) 16 (88.9) 13 (72.2)
NA 2 (6.9) 1 (3.4) 2 (17.2) 19 (65.5) 15 (51.7)
p 0.010 0.025 0.020 0.072 0.139
Slow stream A 3 (42.9) 2 (28.6) 5 (71.4) 4 (57.1) 4 (57.1)
NA 5 (20.0) 0 (0) 5 (20) 18 (72) 14 (56)
p 0.224 0.042 0.019 0.376 0.649
Straining to void A 2 (25) 1 (12.5) 2 (25) 7 (87.5) 6 (75)
NA 3 (16.7) 0 (0) 3 (16.7) 12 (66.7) 10 (55.6)
p 0.498 0.308 0.498 0.274 0.312
Residual urine sensation A 11 (55) 8 (40) 12 (60) 17 (85) 15 (75)
NA 5 (15.6) 2 (6.3) 6 (18.8) 20 (62.5) 17 (53.1)
p 0.004 0.004 0.003 0.074 0.099
Nocturia A 25 (41) 20 (32.8) 28 (45.9) 56 (91.8) 51 (83.6)
NA 12 (14.5) 7 (8.4) 25 (30.1) 58 (69.9) 50 (60.2)
p < 0.001 < 0.001 0.039 0.001 0.002
IPSS > 8 A 11 (44) 8 (32) 14 (56) 22 (88) 19 (76)
NA 5 (13.5) 0 (0) 6 (16.2) 24 (65) 21 (57)
p 0.009 < 0.001 0.001 0.038 0.099
QoL-I > 4 A 16 (41) 12 (30.8) 20 (51.3) 31 (79.5) 27 (69.2)
NA 17 (16.7) 7 (6.9) 29 (28.4) 50 (49.0) 45 (44.1)
p 0.003 0.001 0.010 0.010 0.006
*Data presented as n (%). A = aborigines; NA = non-aborigines; IPSS = International Prostate Symptom Score; QoL-I = Quality of Life Index.
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increased water intake that results in diuresis,
which might lead to a high urine output at night
and cause nocturia.
Low educational and economic levels were
associated with the prevalence of moderate LUTS
and impaired QoL, which suggests that low so-
cioeconomic level in men might have an effect
on sensory disorders of the urinary tract. A previ-
ous study has shown that moderate to severe
LUTS is significantly associated with increased
odds of having clinically relevant depressive
symptoms.21 Individuals with low socioeconomic
and educational levels, as in the aborigines in
our study, are at increased risk of depressive ill-
ness. In Taiwan, aborigines have a lower health
status than non-aborigines because of a lack of
local hospital and medical consultation in their
area of residence. The high prevalence rates of
nocturia and moderate LUTS might also reflect a
higher prevalence of depressive symptoms in this
minority population.
This community survey included only men
without previous urological disease, and only a
symptom score of > 3 was defined as a bother-
some LUTS. The low prevalence rate of urgency
(3.6%) indicated that the prevalence of bother-
some overactive bladder in these community
dwelling adult males was not as high as previ-
ously reported.22,23 Meanwhile, the low preva-
lence rates of slow stream (5.2%) and straining
to void (4.2%) suggested that the prevalence of
LUTS caused by benign prostatic hyperplasia was
also low. As in previous reports from Asian coun-
tries,18,23 most of the men with moderate LUTS
in the present study did not seek medical treat-
ment, although they felt an impaired QoL because
of bothersome LUTS. This suggests the need for
more health education in this community.
Nocturia was the most common symptom 
in community dwelling aborigines and non-
aborigines in Taiwan. The prevalence of LUTS in-
creased with age in the overall group and in both
aborigines and non-aborigines. A low socioeco-
nomic level was associated with higher preva-
lence rate of moderate LUTS and impaired QoL,
especially in aborigines.
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